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Opportunities

* Reliability (and sharpness)
* Subseasonal-to-Seasonal information

e Sector-based forecasts
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Opportunrties

* Reliability (and sharpness)
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A Major Goal of N
YO o Reliability!
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How might we process ensemble forecasts? EXETER

One family of statistical post-processing methods is defined by
Y ~ N (a+ bX,c* +d*S?)
Y is the observed climate, and X & S? are the ensemble mean & variance.

The parameters are easily interpreted as:
@ a unconditional bias in the ensemble mean:
@ b conditional bias in the ensemble mean:
@ c? unconditional bias in the ensemble variance:

@ d? conditional bias in the ensemble variance.

Gneiting et al., 2005, Mon. Wea. Rev.
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How should we estimate forecast uncertainty? EXETER

Y ~N(a+bX,c* +d’S?)
SKkill of abcO0 compared to ab0d: Year 1, 20 year fitting period
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CRPSS

The MSE of the adjusted forecasts tends to outperform the scaled
ensemble variance.

Phil Sansom Bias Corrections in Subseasonal to Interannual Predictions



Errors & Biases in GCMs

Observations : NDJ Climo.
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Pattern Correction using Linear Multivariate Linear
Methods: CCA, MCA, ... based on hindcasts vs obs

Uses coupled patterns of model forecasts vs. obs.
Usually 1s applied to the ensemble mean model forecast.

Result: When model predicts pattern A, it should be
corrected to pattern B. One or more modes of such
pattern correction i1s done. Cross-validation can be
used to determine truncation point for mode number.

Pattern correction includes the local corrections for
mean bias and amplitude bias, but not spread bias.

Source: Tony Barnston, Virtual Wrkshp on Bias Correction

International Research Institute

for Climate and Society
EARTH INSTITUTE | COLUMBIA UNIVERSITY



FORECASTING THE FULL PD
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Opportunrties

e Subseasonal-to-Seasonal information
- Characterization
- Prediction
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Rainfall (mm)

Rainfall (mm)

Peanut yields and rainfall in Gujarat, India
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Potential predictability of Monsoon Rainfall from SST

Cross-validated Anomaly Correlation Skill: CCA with contemporaneous SST [40°-290°E, 30°N-30°S],1901-2004
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Many decisions in agriculture, water, disaster risk reduction and health fall in the sub-
seasonal to seasonal (S2S) range. This time scale has been considered a “predictability
desert”, and received less work than medium-range and seasonal prediction. The goal of
a new WWRP/WCRP joint research project is to improve forecasts and understanding
on the S2S scale, and promote uptake by operational centers and use by the applications
community.
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Heavy-rainfall and Seasonal Forecasts
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Precipitation Biases

Models don't capture extremes
(@) GCM vs. PAGASA (Philippines Met Svc Stations)
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u don’t have observations, how do you know what your target is
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Opportunrties

* Sector-based forecasts
- An example for agriculture in Uruguay
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Translating Climate Data into Agronomic Information
Forecast climate variables, connect with agronomic tools
Example: Forecast Soil Water Balance
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Drought in Uruguay
2010/ 2011

Monitoring "Translated Climate”
(Soil Water Balance) by County

Information provided
to Ministry of Agriculture and to

National Emergency System
(Evolution of the Drought)

December 2010:

 Official Declaration of Emergency
based on this Information

« Established Objective Priority for Aid

from Walter Baethgen
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Translating Climate Data into Agronomic Information
Forecast climate variables, connect with agronomic tools
Example: Forecast Soil Water Balance
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Opportunrties

* Reliability (and sharpness)

e Subseasonal-to-Seasonal information

e Sector-based forecasts
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Opportunities

* Reliability (and sharpness)
- Bias correction methodology
- Improved provision and communication of information and its quality

e Subseasonal-to-Seasonal information
- Characterization (weather within climate)
- Prediction

* Sector-based forecasts
- Tallored climate information merged with environmental/sectoral data

- Understand the past, monitor the present, predict the future
* More complete observational datasets
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web: iri.columbia.edu

y @climatesociety

f .../climatesociety
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International Research Institute

for Climate and Society
EARTH INSTITUTE | COLUMBIA UNIVERSITY

w We gratefully acknowledge our support
E 5“ from NOAA for much of this work.




